The role of plasmid constructs containing the SV40 DNA nuclear-targeting sequence in cationic lipid-mediated DNA delivery.
One of the steps that limit transfection efficiency in non-viral gene delivery is inefficient nuclear import of plasmid DNA, once it has been delivered into the cytoplasm. Recently, via microinjection into the cytoplasm and in situ hybridizations into a few cell types, it was shown that a region of Simian virus 40(SV40), specifically a c. 372-bp fragment of SV40 genomic DNA encompassing the SV40 promoter-enhancer-origin of replication (SV40 DTS), could enable the nuclear import of a plasmid carrying these sequences (Dean D.A. Exp. Cell Res. 230 (1997) 293). In this report, we address the issue of the suitability of the SV40 DTS for cationic lipid-mediated gene delivery, and its capacity to improve the efficiency of the transfection process. For this study, we used transient reporter gene expression assays on various cell types. The gene expression from the plasmid constructs carrying the SV40 DTS varied with cell type and plasmid construct used. Such cell-type and plasmid-construct dependency on gene expression from plasmids containing the SV40 DTS suggests that the gene expression from plasmids is not entirely dependent on its ability to enhance the nuclear import of said plasmids.